[Supplementary Information]
Giant Dzyaloshinskii-Moriya interaction in Rashba superlattices
Woo Seung Ham1†, Abdul-Muizz Pradipto2, 5†, Kay Yakushiji3, Kwangsu Kim4, Sonny S. Rhim4,
Kohji Nakamura2, Yoichi Shiota1, Sanghoon Kim4*, and Teruo Ono1*

1.
2.
3.
4.
5.

†

Institute for Chemical Research, Kyoto University, Uji, Kyoto 611-0011, Japan
Department of Physics Engineering, Mie University, Tsu, Mie 514-8507, Japan
National Institute of Advanced Industrial Science and Technology (AIST), Tsukuba,
Ibaraki 305-8568, Japan
Department of Physics, University of Ulsan, Ulsan 44610, South Korea
Faculty of Mathematics and Natural Sciences, Institut Teknologi Bandung, 40132
Bandung, Indonesia

These authors equally contributed to this work.

sanghoon.kim@ulsan.ac.kr, and ono@scl.kyoto-u.ac.jp

Magnetic anisotropy of superlattices in terms of FM thickness
First of all, the Co thickness dependence of effective magnetic anisotropy (𝐾eff ) and DMI are
investigated in [Co(t)/Pt(0.4)]5, [Co(t)/Pd(0.4)]5, and [Co(t)/Pd(0.4)/Pt(0.4)]5-SL. The 𝐾eff is
obtained from areal difference between easy and hard axis magnetization curves (see Fig S1 (a)(c)). We note that the 𝐾eff of [Co/Pd/Pt]-SL is larger than those of other SLs only when 𝑡Co <~0.5
nm (see Fig. S1 (d)), and found that this is related to a transition from the coherent strain regime
to the incoherent strain regime, observed in the 𝑡Co 𝐾eff vs. 𝑡Co plots (Fig. S1(e)). In general, the
transition from positive to negative slope of the 𝑡Co 𝐾eff vs. 𝑡Co plots generally occurs within the
thickness range due to the strain relaxation. Here, we note that in the coherent regime with the
positive slope, anisotropy of the [Co/Pd/Pt]-SL is more than two-folds larger than that of others
while anisotropies of both the [Co/Pt]-SL and the [Co/Pd/Pt]-SL becomes similar to each other in
the incoherent regime. In other words, ABC-type structure shows exceptionally larger 𝐾eff only in
the coherent strain regime. A possible origin of such large anisotropy in the [Co/Pt/Pd]-SL is bulk
spin momentum locking arising from the symmetry breaking due to odd contribution of magnetic
anisotropy energy. An additional energy gap between the occupied and unoccupied states is driven
by the symmetry breaking in band structures. Here, the additional energy gap contributes to
the total energy gap, depending on the sign of k. Our result shows that the superlattice with the
symmetry breaking should be in the coherent strain regime to have the k-dependent energy gap in
its band structure.

Figure S1. Easy and hard axis M-H curves of (a) [Pd/Co], (b) [Pt/Co], and (c) [Co/Pd/Pt]-SL. (d) Keff
and t∙Keff plots in terms of Co thickness

